
Job Hazard Analysis FormJob Title: ArgoNeuT Cryostat FillingDate of Analysis: April 16, 2009Reviewed By (optional):Approved By (Supervisor/Task Manager):Job Lo
ation: MINOS HallJob Des
ription:The ArgoNeuT 
ryostat will be �lled with liquid argon using a su

ession of several 160 or180 liter dewars. Dewars will be 
onne
ted to a TRIGON argon �lter, whi
h will be
onne
ted to a �ll line lo
ated on the ne
k of the 
ryostat. The internal �ll height will bemonitored simultaneously by an Arlyn s
ale lo
ated underneath the 
ryostat, and anargon level-meter lo
ated in the ne
k of the 
ryostat.Personal Prote
tive Equipment:
• Fa
e shield
• Cryogeni
 Apron
• Cryogeni
 GlovesEquipment Required for Job:
• wheeled 
art, dsigned for moving dewars

Work Plan History Information: (List any lessons learned from this job, tips fromprevious jobs.)
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The operators performing the �lling should be aware of the hazards listed in the followingtable, and the ne
essary pro
edures to mitigate these hazards.Hazard AnalysisSTEP HAZARD PRECAUTIONS/SAFETY/PROCEDUREMove Dewar Dewar Tipping Over Se
ure dewarUse dewar 
art to move dewarIf dewar falls or is damaged, open vent valve (NOT LIQUID VALVE)to relieve pressureFollow JHA for lowering/raising dewars with 
raneAtta
h/Dis
onne
t Dewar Burns Wear Cryo gloves/apron/maskRequired Training for operators:General Cryogeni
 Safety FN000115/CR/00to Cryostat Fill Line Spilling Liquid 
lose dewar liquid valve before(MV-55-Ar) atta
hing/dis
onne
tingContamination Che
k valves prior to beginning �ll.Fill ODH The ArgoNeuT system is hooked into a vent linethat runs outside of the MINOS hall to the surfa
e.The system is also equipped with 2 ODH monitors.Inform other MINOS o

upants before �lling.Only two dewars maximum, in
luding empties, in MINOSNo dewars permitted in elevators or es
ape tunnelOverpressure Monitor pressure gauges during �lling.
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My supervisor has reviewed this hazard analysis with me and I understandthe hazards and required pre
autionary a
tions. I will follow the requirementsof this hazard analysis or notify my supervisor if I am unable to do so. Iunderstad that there are Environmental, Safety and Health Professionals onsta� if I need further assistan
e or 
lari�
ation.Name and ID Signature Date(please print)
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Filling Pro
edureThe 
ryostat �lling system will be arranged as depi
ted in Figure 1. The following stepsshould be taken to �ll the system:

Figure 1: ArgoNeuT Re
ir
ulation System1. Bring 160 L or 180 L liquid argon dewars underground into MINOS using the 
ranethrough the open shaft following the appropriate JHA. There should be no morethan two portable liquid argon dewars (in
luding empties) underground at one time.Remove empty dewars before bringing full dewars under ground. For ODH reasons,no portable dewars are permitted to be in into the es
ape tunnel, the elevators, orthe elevator foyers2. Set up the �ll line and portable dewar as shown by �ow s
hemati
9219.000-MD-444703. Conne
t the �ll line to MV-55-Ar on the 
ryostat ne
k. At4



this time MV-55-Ar and the liquid withdraw valves on both portable dewars need tobe 
losed.3. Purify the �ll line by va
uum pumping and ba
k �lling with 
lean argon gas throughvalves MV-100-Ar, MV-101-Ar and MV-98-Ar. During this pro
ess MV-93-Ar andMV-94-Ar should be open. This pro
ess should be repeated 3 times or as needed toremove air from piping. During this pro
ess, if the 
opper �lter is already 
lean keepMV-90-Ar and MV-91-Ar 
losed. Otherwise open MV-90-Ar and/or MV-91-Ar ,during this pro
ess, to remove air from the 
opper �lter.4. When done 
leaning the �ll line, 
lose MV-100-Ar, MV-101-Ar and MV-98-Ar.5. Che
k to see if 
ryostat pressure is below 5 psig. Pro
eed if 
ryostat pressure isbelow 5 psig and the 
ryo
ooler is running.6. Che
k to see that both dewar liquid withdraw valves are 
losed. Make sure thatMV-99-Ar, MV-100-Ar, MV-101-Ar, MV-103-Ar and MV-98-Ar are all 
losed. Thenopen MV-90-Ar and MV-91-Ar. Open MV-55-Ar, on the ne
k of the 
ryostat.7. It is prefered but not required to �ll from one dewar at a time. When the dewar inuse is empty, it is isolated and liquid is drawn from the other dewar, while theempty dewar is 
hanged out with a full dewar.8. To start �lling from a full dewar, �rst make sure the appropriate manifold valve(MV-93-Ar or MV-94-Ar) is 
losed to isolate the empty dewar; then open themanifold valve for the full dewar. Then slowly open the dewar liquid withdraw valvefor that dewar. Wat
h 
ryostat pressure and 
lose down if pressure 
ryostat pressuregoes above 5 psig. As the �ll line 
ools down, the �ow rate will in
rease andadjustments may need to be made.9. The manual valve MV-09-Ar 
an be opened to lower 
ryostat pressure. On theCMore panel put the automati
 vent valve PV-04-Ar into automati
 mode to
ontrol pressure. It is highly desirable to keep the 
ryostat pressure below 10 psi.10. When the dewar in use is empty, 
lose its shuto� valve. Then 
lose the manifoldisolation valve (either MV-93-Ar or MV-94-Ar). Dis
onne
t the �ex hose from thedewar. Put a small argon gas purge through MV-100-Ar or MV-101-Ar to keep airout of the un
onne
ted �ex hose. The end of the �ex hose 
an be loosely 
apped tohelp keep air out of it. Remove the empty dewar to the surfa
e before bringingdown another full dewar.11. To 
onne
t a full dewar to the �ll manifold, �rst 
onne
t the �ex hose to its liquidwithdraw port. 
he
k that the manifold isoation valve (MV-93-Ar or MV-94-Ar) isstill 
losed. Through MV-100-Ar or MV-101-Ar va
uum pump and ba
k �ll with5



argon gas the �ex hose for the full dewar; repeat three times total. CloseMV-100-Ar or MV-101-Ar. This dewar is now ready to be used12. If the �lling operation is 
omplete, 
lose MV-55-Ar. Then open MV-98-Ar to releasepressure. After pressure is relieved, 
lose MV-91-Ar to keep from exposing the
opper �lter to air. Then dis
onne
t the �ll line from MV-55-Ar. This pro
edure isthen over.
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